Dysplasia epiphysealis hemimelica of the left proximal femur was diagnosed in an eightmonth-old girl. At the age of 18 months, radiographs of the hip and MRI showed overgrowth and loss of containment of the femoral head. She underwent resection of the superior portion of the head and neck of the femur at the age of 2.5 years. Six months later further radiographs and an MR scan show that the mass has increased in size and that hip containment has been lost. Further plain radiographs have shown that the left knee, ankle and spine were involved.
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To the authors' knowledge, this is the first report of dysplasia epiphysealis hemimelica involving both the lower limb and the spine. A review of the literature is presented.
Dysplasia epiphysealis hemimelica is an extremely rare developmental disorder of the skeleton which affects the epiphysis in young children. It is characterised by asymmetrical enlargement of one or more epiphyses of a joint, usually of the lower limbs, as a result of overgrowth of cartilage. Boys are affected three times as frequently as girls. In a recent review of the literature, we found only a few articles 1-9 describing a total of nine cases involving the hip, and only one report 10 of involvement of the spine. We report what we believe to be the first published case of dysplasia epiphysealis hemimelica involving both the hip and the spine. The diagnosis and follow-up of the progressive hip deformity was carried out using plain radiographs and MRI.
Case report
The patient was the fourth child of healthy, non-consanguineous parents. The medical history of the family was unremarkable. Pregnancy had been uneventful and delivery occurred at full term of a baby of normal birthweight and length.
She initially presented elsewhere when aged eight months when radiographs (Fig. 1a) showed areas of accessory ossification around an enlarged left proximal femoral epiphysis. At the age of 18 months, radiographs (Fig.  1b) showed further enlargement of the epiphysis. An MR scan showed cartilaginous overgrowth of the femoral head and a CTguided biopsy showed the characteristic histological features of an osteochondroma.
She first presented to our institution when aged two years. There was gross limitation of movement of the left hip with particular limitation of rotation. Radiographs (Fig. 1c) showed the characteristic features of dysplasia epiphysealis hemimelica. She subsequently, six months later and again at another hospital, underwent resection of the superior aspect of the femoral head and neck. She is currently aged three years. There remains gross limitation of movement of the left hip and the left leg is 1.5 cm longer than the right. Radiographs (Fig. 1d) and MRI (Fig. 1e) show that the mass has increased in size and containment of the hip has been lost. Plain radiographs taken as part of a skeletal survey show that the left knee, left ankle and spine ( Fig. 2) were also involved. A CT scan ( Fig. 3) and MRI (Fig. 4 ) of the spine has been undertaken to provide additional detail. She has no symptoms other than a limp and so no further treatment is currently planned.
Discussion
Dysplasia epiphysealis hemimelica is a rare congenital disorder that affects one or more epiphyses, usually in the same limb.
11 The condition was first described in 1926 by Mouchet and Belot as 'tarsomégalie'. Most reported cases describe the involvement of several sites in a single lower limb. Azouz et al 11 described different manifestations or patterns of involvement (localised, classic and generalised), depending on whether one, two or more joints of the same limb were affected. The most commonly involved sites are the hind-foot and ankle. 7, [11] [12] [13] [14] [15] [16] [17] The hip is rarely affected. [1] [2] [3] [4] [5] [6] [7] [8] [9] Although it is usually the lower limb that is involved, some authors [18] [19] [20] [21] have reported the condition in the upper limb. Schrot et al 10 described one case involving the spine in a 15-year-old boy, in whom an osseous lesion compressed the C8 nerve root.
The reported incidence of dysplasia epiphysealis hemimelica is 1 in 1 000 000. 9, 17 Most patients are first seen Anteroposterior radiographs of the pelvis a) at the age of 8 months, b) at the age of 18 months; an irregular calcified mass can be seen around the enlarged left proximal femoral epiphysis, c) at the age of two years; dysplasia epiphysealis hemimelica with an increase of calcification of the mass, d) at the age of three years; increasing size and ossification of the mass, and loss of containment of the hip, and e) MRI examination at the age of three years. between the ages of two and 14 years. 2, 11, 17 The condition occurs three times more commonly in boys than in girls. Its cause is unknown. Although there is no evidence of heritability, 15, 22 there is one report of a family being affected and the disorder being transmitted in an irregular dominant fashion. 23 The involvement of the affected epiphysis is hemimelic, meaning that either the medial or the lateral part of the centre of ossification is affected, the medial side more commonly. Cases of involvement of the entire epiphysis 3,15 and lesions involving opposite halves of different epiphyses in the same limb 22 have been reported. In some cases both sides of the talus were involved, 17 an exception to the laterality of the condition.
The epiphysis grows asymmetrically and forms an osteochondral protuberance that is macroscopically and histologically similar to an exostosis. This characteristic hemimelic pathological growth pattern results clinically in deformities, limb-length discrepancies, exostoses, and progressive loss of joint movement and congruency. Irregularity of the articular surface may lead to early secondary osteoarthritis. Some patients have presented with locking of the affected joint and have needed removal of a loose body.
17
Histologically the lesion is similar to an osteochondroma, but they are separate clinical entities distinguished by their different locations in bone. Osteochondromas arise from the metaphysis or diaphysis, whereas dysplasia epiphysealis hemimelica occurs in the epiphysis. The basic pathological process appears to be that of abnormal cartilage proliferation with associated enchondral ossification of an epiphysis, or of a tarsal or carpal bone. A cleavage area of cartilage exists between the ossification centre of the pathological tissue and that of the epiphysis before they coalesce and eventually fuse. The natural history of dysplasia epiphysealis hemimelica is for the lesion to increase in size until skeletal maturity. Malignant transformation has not been reported.
In most cases the diagnosis has been based on plain radiographs, 11, 13, 15, 16 which show the characteristic hemimelic pattern of asymmetrical epiphyseal overgrowth and exostoses of osteochondroma-like appearance. Typically, radiographs initially show an irregular mass with focal ossification arising from one side of the affected epiphysis. On maturation, the lesion ossifies and becomes confluent with the underlying bone. Premature closure of the physis may cause deformity or a limb-length inequality.
CT and arthrography have traditionally been used to define the anatomy of the involved regions, but MRI provides a much more accurate image 16, 17, 24, 25 and can establish the diagnosis of dysplasia epiphysealis hemimelica at an early stage, perhaps before the onset of ossification.
5 It shows the exact location and extent of the lesion, as well as any joint involvement or a potential plane of cleavage between the epiphysis and the pathological tissue. 26 It may also show abnormalities of soft-tissue around the involved joints. 25 It has a role in distinguishing dysplasia epiphysealis hemimelica from other entities, particularly tumours, and gadolinium enhancement may be useful in these cases. The use of MRI allows accutate non-invasive imaging of structural abnormalities of bone and cartilage and any secondary changes in tendons, ligaments and muscles. 25 It can aid pre-operative planning and surgical treatment, and is helpful both in follow-up and in diagnosing recurrent disease.
7,27
Treatment ranges from simple observation to surgical excision. Asymptomatic lesions can be treated nonoperatively, as there is no known risk of malignant transformation. Surgery is only undertaken if the lesion causes pain, deformity or disability.
17,27 Deformity can be treated by excision of the mass and a corrective osteotomy. 16 Keret et al 16 divided the lesions into intra-and extra-articular. If the mass is extra-articular, it may simply be excised. If it is intraarticular, excision is not recommended, but if the joint surface is smooth, any associated deformity can be corrected by an extra-articular osteotomy. The same authors warned of recurrence of the deformity if the growth plate of the affected joint was active, and when the disorder was around the knee and needed distal femoral osteotomy to be corrected. Kuo et al 17 preferred to use the terms juxta-articular and articular, rather than extra-and intra-articular. The term extra-articular suggests that the lesion is extracapsular, but in their series they found that all cases had intracapsular epiphyseal lesions. They had excellent results with excision of juxta-articular lesions, but only fair or poor results with articular lesions, and did not recommend excision of an articular lesion unless it became a loose body. Arkader et al 9 opted for a two-stage approach in a 14-year-old boy with an incongruent hip and insufficient acetabular cover. At the first stage they removed the intra-articular mass, then six months later carried out a modified shelf procedure for the residual hip dysplasia. Their management was successful.
To our knowledge, this is the first report of dysplasia epiphysealis hemimelica involving both the lower limb and the spine. Regular follow-up may allow early identification and presentation of a spinal deformity. We emphasise that early recognition and treatment of this rare condition is very important, and that MRI is of considerable assistance in its diagnosis and management.
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